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(54) [Title of invention] 

Light shielding film, light shielding 
adhesive sheet and display panel which used 
those film and sheet. 
(57) [Summary] 

[Objective] To provide a light shielding 
film of which light shielding layer is thin 
metal film layer having highly efficient light 
shielding property without pinhole, a light 
shielding adhesive sheet and an electronic 
device for display bonded with the said light 
shielding adhesive sheet furthermore, to 
provide a manufacturing method of the light 
shielding film having thin metal layer on the 
both sides of plastic film. 
[Method to solve problem] To provide a 
light shielding film which is plastic film 
having at least two layers of thin metal film 
layer and its light transmission is less than 
0.3 % within the wavelength range of 300 to 
800 nm, light shielding adhesive sheet and 
an electronic device for display bonded with 



the said light shielding adhesive sheet and 
furthermore, to provide a manufacturing 
method consisted of a process to apply thin 
metal film layer (A) on one side of the 
plastic film, a process to apply a protective 
coating layer on the surface of the said thin 
metal layer (A) and a process to install 
additional thin metal film layer (B) on the 
opposite side of the thin metal film layer (A) 
of the said plastic film. 
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[Claim] 

[Claim 1] A light shielding film character- 
ized by being the plastic film having at least 
two layers of thin metal film and of which 
light transmittance is less than 0.3 % within 
the wavelength range from 300 to 800 nm. 
[Claim 2] Light shielding film described in 
Claim 1 characterized by that above men- 
tioned thin metal film layers are installed on 
the both sides of the plastic film. 
[Claim 3] Light shielding film described in 
Claim 1 or Claim 2 which is characterized 
by that the plastic film is layered film. 
[Claim 4] Light shielding film described in 
either one of Claim 1 through 3 of which 
plastic film has thickness of 5 to 100 |um. 
[Claim 5] Light shielding adhesive film 
having an adhesive layer on at least one side 
of the light shielding film described in one 
of Claim 1 through 4. 
[Claim 6] Electronic device for display 
which is bonded with light shielding adhe- 
sive sheet described in Claim 5. 
[Claim 7] A manufacturing method charac- 
terized by installing a thin metal film layer 
on one side of the plastic film and applying 
a protective coat layer on the surface of the 
said thin metal film layer (A) then installing 
an additional thin metal film layer (B) on the 
opposite side of the thin metal layer (A) of 
the plastic film. 

[Detailed explanation of the invention] 
[0001] [Technical field where this invention 
belongs] This invention relates to a light 
shielding film having thin metal film layer 
as light shielding layer, light shielding 
adhesive sheet in which the said light 
shielding film is used as a substrate film and 
electronic device for display which is 
bonded with light shielding adhesive sheet 
and furthermore, a manufacturing method of 
light shielding film having thin metal layers 
on the both sides of the plastic film. 
[0002] 

[Conventional technology] In the electronic 
device for display such as liquid crystal 



display, CRT display, plasma display or EL 
display, the area of the usable screen is 
usually set smaller than actually indicated 
area of the screen and unnecessary outer 
periphery of the screen is trimmed with such 
as light shielding film. Figure 1 through 3 
show cross sectional view of the electronic 
device model for display which is incorpo- 
rated with liquid crystal display panel as 
examples representing electronic device for 
display. In the area shown by No. 5, light 
shielding layer is installed for the purpose of 
trimming the screen and shutting off unnec- 
essary light leaking between the gaps of the 
parts. 

[0003] When using above mentioned light 
shielding film for the above mentioned 
objective, traditionally, metal vapor depos- 
ited film is used a lot. As the light shielding 
film which used metal vapor deposited film 
has very thin film vapor coated with metal 
(light shielding layer), it has an advantage of 
meeting the goal of making the electronic 
device lighter and smaller. However, metal 
vapor deposited film on one side of the 
plastic does not have sufficient light shield- 
ing effect and it has a drawback of having 
many pin holes therefore, the metal vapor 
deposited film which has high light shield- 
ing performance without pinholes are in 
demand. 
[0004] 

[Subject to be solved by the invention] The 
subject of this invention is to provide a light 
shielding film with a thin metal layer as light 
shielding layer and having highly effective 
light shielding performance without pinhole, 
light shielding adhesive sheet which uses the 
said light shielding film as a substrate film 
and electronic device for display bonded 
with the said light shielding adhesive sheet 
and to provide a manufacturing method of 
light shielding film having thin metal layer 
on the both sides of plastic film. 
[0005] 

[Method to solve the subject] 
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Inventors of this invention solved the subject 
by providing a light shielding film of plastic 
film having at least two layers thin metal 
film of which light transmission is less than 
0.3 % within the wavelength range from 300 
to 800 nm, light shielding adhesive sheet 
having an adhesive layer at least on one side 
of the said light shielding film and electronic 
device for display bonded with the said light 
shielding adhesive sheet and furthermore, 
providing manufacturing process of such as 
a process to install thin metal film layer (A) 
on one side of the plastic film, a process to 
install protective coat layer on the surface of 
the said thin metal film layer (A) and a 
process to install additional thin metal film 
layer (B) on the opposite side of the thin 
metal film layer (A) of the said plastic film. 
[0006] 

[Embodiment form of the invention] 
(1) Light shielding film. 
The light shielding film of this invention is 
plastic having more than two layers thin 
metal film layer and the light transmittance 
is less than 0.3 % within the wavelength 
range of 300 to 800 nm. The plastic film 
may be either single layer film or multiple 
layered film. In case of single layer film, 
thin metal layer film is formed on both sides 
and in case of multiple layer film, it is 
satisfactory if the ultimate light shielding 
film has a least two layer metal thin film 
layer and also metal thin film layer may be 
formed in the intermediate layer of the 
multiple layer. 

[0007] Material of plastic which can be used 
in the light shielding film of this invention is 
not especially limited and such as polypro- 
pylene, polyethylene, poly(metha) acrylate 
ester, polyvinyl chloride, polyvinylidene 
fluoride, polystyrene, ABS resin, polyethyl- 
ene terephthalate, nylon, polyurethane and 
polycarbonate can be listed. Thickness of 
the plastic film is preferably between 5 and 
100 |Ltm either in single or multiple layer, 



more preferably between 10 and 75 |im and 
the most preferably between 12 and 50|um. 
When it is thinner than 5 |im, as the film 
lacks stiffness, bonding is difficult to handle 
when making into adhesive sheet and when 
it exceeds 100 |im, the film is too strong on 
the contrary and the bonding to the adherent 
tends to be reduced. If pigment with high 
shielding property such as titanium oxide, 
calcium carbonate or carbon black is incor- 
porated into plastic film, higher light 
shielding property is obtained. For the 
purpose of strengthening adhesion with thin 
metal film, adhesive or tackiness adding 
agent, the surface of plastic film may be 
treated with corona discharge or primer 
coated. 

[0008] The metal for thin metal film layer is 
not particularly limited. It can be selected 
suitably from such as aluminium, iron, 
chrome, nickel, gold, silver and copper. The 
metal which is stable in the atmosphere is 
preferable. The metal is used as a simple 
substance, however, alloy and metal oxide 
such as iron oxide can be used as well. As 
for the method to form thin metal film layer 
on the plastic film, vapor deposition can be 
used in case of the metal which has low 
melting point and spattering method or ion 
plating method can be used in case of the 
metal or metal oxide having high melting 
point and also electroplate or chemical plate 
can be applied on the surface of the plastic 
film and metal foil can be layered on the 
surface of plastic film by using adhesive. In 
this invention, light shielding film which is 
vapor deposited with aluminum on polyeth- 
ylene terephthalate film is the most desir- 
able. The thickness of thin metal film layer 
can be decided voluntarily so that the light 
transmittance becomes less than 0.3 % 
within the wavelength range from 300 to 
800nm, however, it is preferably 30 to 500 
nm, more preferably 35 to 300nm and 40 to 
100 nm is the most preferable range. 
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[0009] When thin metal film layer of the 
above mentioned light shielding film has a 
single layer, it is extremely difficult to make 
the number of pinhole to be zero, however, 
if it has more than two layers, the probabil- 
ity in which pinholes of each layer are 
layered at the same position is quite small, 
therefore, the number of pinhole can be 
almost zero. When thin metal film layers 
are formed on the both side of plastic film, 
entire thickness of the light shielding film 
can be made thin. As thickness can be made 
into 5 \im, it is especially suitable for the use 
in electronic device. However, the thin 
metal film layer of light shielding film of 
this invention does not need to be formed on 
the both side of the plastic film and even the 
plastic film having a thin metal film layer on 
one side which is layered by using adhesive 
can provide similar effect. In this case, 
although the entire thickness of the film 
becomes thicker than the light shielding film 
having thin metal film layer on the both 
sides, thin metal film layer of more than 
three layers can be installed and further- 
more, if these thin metal film layers are 
installed as the intermediate layer rather than 
being installed on the surface of the plastic 
film, there is an advantage that the thin 
metal film layer is protected from oxidation 
and mechanical damage. 
[0010] (2) A manufacturing method of light 
shielding film to install thin metal film layer 
on the both sides of the plastic film. 
In order to make the light shielding film of 
this invention as thin as possible, it is 
desirable to install thin metal film layer on 
the both sides of the plastic film. Generally, 
when installing thin metal film layer on both 
side of the plastic film, the traditional 
method of installing thin metal film layers 
on the both sides of the plastic film is to 
form a thin metal film layer (A) on one side 
then to form a thin metal layer (B) and wind 
however, when winding, thin metal layer 
(A) and thin metal layer (B) are rubbed and 



the thin metal film layers are damaged and 
the significant lowering of the yield was the 
problem. Therefore, the inventors of this 
invention have discovered that when the thin 
metal film layer (A) was installed and a 
protective coat layer was installed on the 
surface of the said thin metal film layer (A) 
and the film was wound, then a thin metal 
film layer (B) was formed without being 
damaged when wound and above mentioned 
problem was solved. 

[001 1] As mentioned above, the purpose of 
protective coat layer is preventing the 
damage by the friction of thin metal layer 
(A) and thin metal layer (B) when winding 
light shielding film having thin metal layers 
on both sides, it is desirable to minimize the 
coefficient of friction of the protective coat 
layer with thin metal film layer as much as 
possible. Coating material for the protective 
coat layer contains bonding resin and 
solvent as necessary ingredients. For 
bonding resin, such as acrylic resin, polyvi- 
nyl alcohol, ethylene-vinyl acetate copoly- 
mer or its saponificated product and styrene- 
butadiene copolymer can be used. Solvent 
can be chosen from publicly known solvents 
such as water, alcohols, esters and aromatic 
group solvents and also it can be the mixture 
of these solvent. 

[0012] Also, for additives to coating agent 
for protective coat layer, crosslinking agent 
such as hexamethylene diisocyanate, toly- 
lene diisocyanate and diglicidyl ether, 
pigment such as calcium carbonate, titanium 
oxide and silica, lubricating agent which 
makes coefficient of friction small, such as 
silicone resin, fluorine type resin and waxes 
and surfactant can be added. The amount of 
coating material mixed to protective coat 
layer is preferably 23 to 30 mass % bonding 
resin, 5 to 10 mass % pigment, 60 to 70 % 
solvent and 0 to 2 mass % crosslinking 
agent. Coating amount is preferably 0.5 to 5 
g/m 2 and more preferably, 2 to 4 g/m 2 . The 
coating material for the protective coat layer 
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on thin metal film layer can be coated by 
publicly known and traditionally used 
coater. 

[0013] (3) Light shielding adhesive sheet. 
Light shielding adhesive sheet of this 
invention is an adhesive sheet having at least 
two layers of thin metal film layer and using 
a substrate film having less than 0.3 % light 
transmission within the wavelength range 
from 300 and 800 nm, also it is installed 
with adhesive layer on one side or both sides 
of the substrate. Adhesive is not especially 
limited and publicly known adhesive can be 
used, concretely, acrylic resin group adhe- 
sive of monopolymer or copolymer of vinyl 
monomer such as 2-ethyl hexyl acrylate, 
butyl acrylate, ethyl acrylate, vinyl acetate, 
and methacrylate methyl, polyurethane type, 
natural or synthetic rubber type adhesives 
are listed. Also acrylic resin type adhesive 
is especially desirable which is excellent in 
weather resistance and reasonable. Addi- 
tives such as tackifier, ultra violet absorbent, 
antioxidant, flame retardant, pigment and 
dye can be added to the adhesive layer as 
necessary. For the solvent to prepare the 
composition for adhesive layer, water or 
aqueous solvent and their solution or emul- 
sion can be used in addition to generally 
used water insoluble organic solvent. 
[0014] The composition for adhesive layer is 
coated so that the amount of adhesive layer 
after being dried becomes 5 to 40 g/m 2 , 
preferably 10 to 35 g/m 2 and more prefera- 
bly 15 to 30 g/m 2 . The method of coating is 
not especially limited and publicly known 
coating methods such as bar coater, roll 
coater, blade coater, kiss coater and gravure 
can be used. Composition for adhesive layer 
can be used directly on the substrate film 
however, adhesive layer may be formed 
beforehand on the separator and bonded to 
the substrate film. In case of double sided 
adhesive sheet, bonding workability will 
improve if adhesion force of both adhesive 
layer has difference so that the bonding ratio 



of both adhesive layer becomes 1 : 1 . 1 to 
1:1.5. 

[0015] (4) Electronic device for display 
bonded with light shielding adhesive sheet 
of this invention. 

The light shielding adhesive sheet of this 
invention has characteristics of high light 
shielding performance and almost no 
pinholes because it has at least two thin 
metal film layers as light shielding layer. In 
the electronic device for display bonded 
with light shielding double bonded adhesive 
sheet which is indicated by No.5 in Figure 1 
through 3, there is no pinhole or unnecessary 
light leak in the trim area of display screen 
and each parts contacting the said light 
shielding double sided adhesive sheet are 
bonded and fixed. Figure 1 through 3 show 
a cross sectional view of liquid crystal 
display representing the example that used 
light shielding adhesive sheet of this inven- 
tion In the figure, the part shown by No. 5 is 
light shielding double sided adhesive sheet. 
Light shielding adhesive sheet of this 
invention can be used not only in liquid 
crystal display but for other purposes as 
well which need light shielding. Also, light 
shielding double sided adhesive sheet can be 
used in other electronic device not for 
display which does not need light shielding, 
for the purpose of only fixing the parts. 
[0016] 

[Embodiment Example] Followings are 
detailed explanation of this invention by 
referring to the embodiment and compara- 
tive examples. Unless noted, part and % 
show mass part and mass % respectively. 
[0017] (Embodiment example 1) On one 
side of polyester film [A-4100] (thick- 
ness:50 ^tm) made by TOYOBO Co. Ltd. 
aluminum was vapor deposited under a 
reduced pressure of 1 0" 2 Pa and a thin metal 
film layer (A) of 45 ±5 nm thickness was 
formed. Then, on the said thin metal film 
layer (A), [Alumirror (for vapor deposition)] 
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made by Dainichi Seika Industry was coated 
by using a gravure coater so that the coated 
amount after drying becomes 2g/m 2 and a 
protective coat layer was installed and a film 
which was vapor deposited on one side with 
a protective coat layer was obtained. Thin 
metal film layer (B) was formed on the 
surface of polyester film (of metal vapor 
deposited film on one side having above 
mentioned protective coat layer) which was 
not vapor deposited with metal by vapor 
depositing aluminium by a similar method 
with thin metal film layer (A), light shield- 
ing film (I) having thin metal film layer on 
both sides having a protective coat layer on 
one side of thin metal film layer was ob- 
tained. 

[0018] [Embodiment example 2] 
<light shielding film (II)> On aluminium 
vapor deposited surface of aluminium vapor 
deposited polyester film [Metalmi-TL#38] 
made by Toyo Metalizing Co., an adhesive 
which mixed [Dick Dry LX-605] made by 
DAINIPPON INK & CHEMICALS CO. 
and a crosslinking agent [KW40] made by 
the same company, at a mass ratio of 5:1, 
was coated by using a gravure coater so that 
the amount of coating after drying becomes 
4 ±0.5 g/m 2 and after drying, it was bonded 
to the surface of polyester film of above 
mentioned [Metalmi-TL#38] by dry lami- 
nate method and a light shielding film (II) 
having a thin metal film layer on one side 
and an intermediate layer of the layered film 
was obtained. 

[0019] (Embodiment example 3) 
<light shielding adhesive sheet (I)> Adhe- 
sive composition consisted of 100 parts 
adhesive [SK-1761] made by Soken Kagaku 
Co., 1.8 parts crosslinking agent [L45] made 
by the same company and 10 parts titanium 
oxide [R-20] made by ISHIHARA SAGYO 
KAISHA was coated on the thin metal film 
layer surface of the light shielding film (I) 
by using a roll coater so that the coating 



amount after drying becomes 35 g/m 2 , and 
polyester releasing liner [SP-PET-01-100B] 
made by To Celo Co. was bonded after 
drying and light shielding adhesive sheet (I) 
installed with an adhesive layer on one side 
of the light shielding film (I) was obtained. 
[0020] (Embodiment example 4) 
<light shielding adhesive sheet (II)> Adhe- 
sive composition consisted of 100 parts [KP- 
1079] and 2 parts crosslinking agent [CK- 
101] made by the same company was coated 
on the light shielding adhesive sheet (I) 
obtained in Embodiment example 3, on the 
opposite side where adhesive layer was 
installed, by using a roller coater so that the 
coating amount after drying becomes 1 5 
g/m 2 and it was dried then bonded with 
polyester release liner [Fine Peel 20] made 
by Reiko and a light shielding adhesive 
sheet (II) which both sides were installed 
with adhesive layer, was obtained. 
[0021] (Embodiment example 5) 
<light shielding adhesive sheet (III)> Light 
shielding adhesive sheet (III) which was 
installed with adhesive layer on both sides 
of the light shielding film (II) having thin 
metal film layers on one side and intermedi- 
ate layer was obtained with the same method 
with Embodiment example 3 and 4 except 
using light shielding film (II) as a substrate 
film. 

[0022] (Comparative example 1) 

<light shielding adhesive sheet (III)> A film 

of which one side was metal vapor deposited 

with a protective coat layer obtained in 

Embodiment example (1) was used as light 

shielding film (III). 

[0023] (Comparative example 2) 

<light shielding film (IV)> [Metalmi-TL#38 

was used as light shielding film (IV). Light 

transmittance and the number of pinhole 

were measured on the light shielding film (I) 

and (II) obtained by Embodiment example 1 

and 2 and light shielding film (III) and (IV) 

of Comparative example 1 and 2. In meas- 
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uring light transmittance, ultra violet visible 
spectrophotometer [V-520-SR] made by 
Nippon Bunkosha was used and the maxi- 
mum value of the light transmittance within 
the wavelength range from 300 to 800 nm 
was measured. Measurement of pinhole was 
visually counted in a dark room by placing 
10 cm 2 light shielding film on [Fuji Color 
light box 8W*AAA] made by Fuji Color 
Sales. The result of the measurement is 
shown Table 1. 
[0024] 
[Table 1] 





Embodi- 
ment Ex. 1 


Embodi- 
ment Ex. 2 


Compara- 
tive. Ex. 1 


Compara- 
tive.Ex. 2 


Light 

shielding 

film 


(I) 


(ii) 


(ill) 


(IV) 


Light 
transmis- 
sion % 


0.03> 


0.01> 


1.0 


0.6 


No. of 
pinhole 


0 


0 


10 


50< 



display panel is fixed on liquid crystal 
display case by using light shielding double 
sided adhesive sheet. 

[Figure 3] A figure wherein lighting equip- 
ment is fixed on liquid crystal display panel 
by using light shielding double sided adhe- 
sive sheet. 
[Legend] 

1 . case 

2. transparent resin panel 

3. liquid crystal display panel 

4. lighting equipment 

5 light shielding double sided adhesive sheet 



[0025] 

[Effect of the invention] Light shielding of 
this invention has a characteristic of high 
light shielding performance with almost no 
pinhole because it has at least two layers of 
thin metal film layer as light shielding layer. 
In the electronic device for display which is 
bonded with light shielding adhesive sheet 
using the said light shielding film as a 
substrate film, such as pinhole or unneces- 
sary light leak does not occur in the trim 
area of display screen and it has an effect of 
improving the contrast of the display screen. 
Also when the said light shielding double 
sided adhesive sheet is double sided adhe- 
sive sheet, it also has an effect that parts are 
easily fixed. 



[Brief explanation of the figure] 
[Figure 1] A figure wherein transparent resin 
panel is fixed on liquid crystal display case 
by using light shielding double sided adhe- 
sive sheet. 

[Figure 2] A figure wherein liquid crystal 
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K-f S r > a > LT . JfijEJI^tt <3ixl> . 
[0003] JJ5Sfi^^a6(Cig7fe7 4 ji/M-zmmi-z 

MM 7 4 71- A £ mm L fcifejfc'ft 7 -f >1-A tt . &JRj&ttJK 



m-'iiTttt^WL. *>oe> *-;k7)^v^jr^4| 

[0 004] 

lt mm itcm^mm^- h . a x z/m&at 

* 4>t/tC - 7'77f-/ ^ 7 -f /lA^SlCil 

t^zhh, 

[0005] 

[H«I^g|^l»^cT)^] *&ffi%mi, 3>-%<t 

->X . 3 0 0 — S 0 0 n rn «i^fflf*(C^/^ -o T . tBI 
**W0. 3%JaTT'£>&i£3fc8:7 ;l^AS-tl«L. IS 

- h L . BSSJlfififfiP*^- h L 

•y?7 4}vj*0)pmz&mmm (a> ^istt^ig. 

S^KDRA (A) OWcftlsa-hJl^fS(tl,X 
fci;t^7 0 7Xf- y7 7^;l-Ac7)AK{iMil (A) 
t(4SMfJ|OB(c. $^(c&K9MMI (B) &»tt*X 

izx -ox±mmmmmttz, 

[0006] 

i%m?m&<ommi ( 1 > mt&y <>i^ 

*^BJ<5Djg7fett7 ^ ;WA(± . 2 JitLho^SSliyi** 
tliT^T.f >y 7 Xh D » 3 0 0 — S 0 0 n m<?)jfeSfS 
itMot, 3t^^'0. 3%OTT^I.« M77 
-r^7 -r/PA(i % #e7-f .^AT*^>oTta,l7-< 

;l'AT$> ottit^ #Jl 7 ;PAT'fe •§> , MSf 
«cA«ffm«/&^g!c§fLTfc 9 . il7 -f ;l-AT$>^ii 
-^(i. ft*^W^^.ixl.jg7ttt7 4)VL.tf$>ts:< ti>2 

mn&jgmmmttix^ixis «t < . A«sffie*>'mii 

7 ^AC0t>^MtC^§ilTV^T u «k t^. 
[0007] *^HBiDil7&tt7 )VMz®mX%h7°7 
zfr -y 9 7 4 ;1-Ac7)««{i. 1$fc:ffi^$iiS i^Tti^r 

77 'J;Hx7f ;k ^'Jia-ftb"-/!-, ^'J7 
•ylLb'^'jT-V. *ril^f-l^>-. ABSSBi. --K'Jxf- 

h % ttmfh z h ifX § 6 , 7° 7 7^-, 7 
7 4 /1'ACO W $ & s #® 4 t i-f ilOti^- 1 . 5 

- 1 0 Ou mm?£ I < . «t 9^4 L<« 1 0-7 5^ 
rn. ffi4,if4 LVXOtil 2 — 5 0 ju mT"£>-S> . 5/trnJ; 
DSv^JS^-ii. 7 ^ ilMzazstf&KvTyxSklfis— b t 
l*zt*lzmtimtfUz< <. 10 Oxtm^tS^.^ 
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S*tl#(£Tt" -6 fifr/'/S) ■& , ?' 5Xf ■•/ ?7 < /L-Atf 
(c. mt**>\ kBS^/L^A. &&if^±^-jK— >• 

Mt «Jg*tt*-©^i> 1 Wt'. 7 ; 77>f •■/ 7 7 -r 

[ o o o s ] $?mmmmcv£mt u«. mzmma* 
i-v, r/i-s-^A. $t ?da, - ??>i\ fig. 

=Sr k> ^MSiR-r * w k #f & h , S»«t«-^5E=5r4 

£*wjt«wtft, tit L\m\mmzmm-*& ~ t lx 

* h , 77Xf -y 7 7 < A •A±tefe«jf fflUiSrJgjS-f 4 

7.)« t v^JS^KiS ft^f . 7/ % y 7 'J y 
4 :*>-7*i-~ r < y^SfefcttH**"* - 1 tfX'Z &&t>\ 
77Xf 7 77^ /l-A&ffiCfcSIX •/ * £ ^tifli^M -y 
* LT J: ^ L . if £ L t77Af-/77^ >P 

,1? U xfV- > -fl, 7?l'-b7'< /L 'AlC7'VS — «7 A* 

J?* (i , 3 0 0 - 8 0 0 ii in OifcEHWKtobfc oT, 31c 
jfij£¥# 0 - 3 % W.T k *h <fc o (C ffiBtcgfe^*- 4,1k 
)W* l> 3 0 ~ 5 0 0 n m . iff £ 1 < It 3 5 - 3 0 
0 n m s ft hM £ I Vi?M4 0-100 n mX°fo& . 
[0009] ±fSj£-fctt 7 /l-A<7>£JSm §|JI# 1 JBO 
Cy;|5-;W)ftS 0 c-f* -I t L<iit* 
hiiK 2JIJa±fcLrt:*te-U:, £mwyjti—ju&mt 

imx'n&*)$>'>mmi$h*bxi&< . t°>*-/Koit 

£(i^k*0k-f&C:ka i! t'#&, &8S»BtJlS\ 7*5 

7f- y 7 7 -f /!■ Ac7.)Pj[Hj(.-fM L3t*^li , jfiTt'tt 7 -f 

b-th •- 1 iX'* 5</TC\ WC^WW^fflJftCiffai 
fi . I i>7°? x-f- y 7 7 -f ;PAcoMml::flM$ ixT 
7 7 -f /LA* . SaHWSrtEHI TflW L fc*,tf>T"i> HOtK 

. dii<b#JR^Jf*r7"7Xf- y 7 7 < iVi&fflz. 

%> ... 

[0010] ( 2 ) 77Xf >y 7 7 /l--A<7>M®(C^S 

f¥ns^isfti»3i7ctt7 ^ n-^mmum 

7Xf >y 7 7 < ^AOMBK&JSfSHJl arlS(t§c7)35W 

£ U'». ft*. 777,f y 7 7 < /lAi7)ia5m(C#RjSfl 



3 ) 0 0 2-3506 1 2 (P2002-/1 2 



f*. XBKC^RM* (B) *ffMLT#^lX-&>^>ri 

*m>*-imx'$>&tf . mum-'tzmz. &mmm® 
(A> h^jiifjRii ( B) ta>mti^x-&mm®j)W 

&^>fc. -c.r-c«Bj^(±. -&si$d« (a) tsft 

fcftfcs f^Pi^Jl (A) <7)9llHtcfiai3- hearts 
ftTOofc/^^IRO. fX^TWBlcAKiilWi (B) 

[001 1 ] ±Mi<?)£ o (C. Hi, HBCi 

jRim (a) t&mmmiM (b> 

&Zt tm £ L v > , Sign -hJgffla-x-f >' . 

-mmtt Lxi&m®mt-m\&isGT&» mmmt 

i*i^tf5aE-&araRrc*oT*>«tv^ .... v zt 

[ooi2] ttzmm^- hiffl^-f^ yymizit. 

mtiuMt IX . ^-9-^^-1- > >M yyr*- h . i- >; 

jfj. mt*?y. isvtmomw. > 

U 3->'«fll. 7 -y^tltai. 7 7 77*. &8&§tJl ,v, . ; 
*mvf& z\bi>X"ZZ>« - Mffl3-f < >-7" 

it^jbo— 7 on%, aiflspjo— 2-sta%i: 

■ti>Cf)ifiU£ LV>, M^iti, 0. 5-5g/m2*>'|f 
£ L < . i 0 iff* L < U 2 - 4 g /m ^ X'S> h . ^Kil 
Ill^.)«l3-hiS3-f -f > 7'^Mi, 
jQ'Hm<7) 3-7—2: flgffl-t S C k //T" § 6 . 

[0013] ( 3 ) mvmmi/- v 

MJfarWL . 3 0 0 — S 0 0 n m cryfcmMW Izhtz o 

"C . TtiSfli*^ o . 3 %i:),Txb h mm. 7 < hm, &m 

twitti^-hT*4. tammt ixi*. mamma* 
< 2$aco¥timm*:mm-f& z t . . 2 

-JL^-)V^ i/tVT? '.) L-— h . y'^-iVTy U U— 1- N 
r 7 'J U— h . iKt'x.;i . .x 7 7 y ;HgX 

T 7 'J /MS lim - #V y?k . 7^ 4/ct±^ ^ A 
^<7)ffi*:?J '3tL «. . * fcW X& tz&tl . Sfl^T 
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mmm. mm. s&mmomumzmuLxitZVK &* 

[0014] fA#M/lfflfflfig!}%{±, ^ftattffftMW 
5 — 4 0 g/m2 . *?* L <ii 1 0-3 5 g 'rr.2 s $ 

^ l < a i 5 — 3 o s ,/m * t&hXo tzmet 

h . ^^B^tilt CKJe $ ft 4 & ?>Ttt$r< . fc * (f 
A— a — o— Ar?-^ — . 7'V— Ka-j'-, ^ 

-$"4£fc 4 . f£*#|Jf fflsfi)?J<$j£ % iSigXtt;? ^ 
rt-AtcM^-f 4C1 k.tfX'% 4#\ #>£>j&»t#>-b;W— * 

fflmom^JKDltrf . 1 : 1. 1 — 1 : 1. Sttc&J: 
[0015] ( 4 ) *«fl*0»lcffiR»>'- h £Jtt* L 

*-^*«(c3fftv> I, > a «r®£*rf4 . n i -3 ^ 
4. ii-3c. ^mcom^mm^'-h^mmitz 

4.T i:*>-C'#4, 
[00 16] 

[0 0 17] (ggftMi ) 

<ji*tt7^/PA ( i ) >Mmmetm#v^x7-iv? 

OVA. r.4-4 1 0 0 j (JI$ : 5 Oxtm) <7).n-miC. 
10-2 Pa^METTA'S^A^jtLTW^ 5 

±5 nmcvMmmmm <a> tfr^-ei&feJi 

Ml (A) ±(c ^7t"ra-^-jgfLT, *B 
2 s /m 2 (.;:&• 4 J: -3 (cj&fi LT fell 3 - h « *■ 
n - h mttXW&M&M 7 4 iVA, co . 



( A ) t mmz LXTJV Sz^z, L 
(B) S-ff^RgL. SffiC^SKKKJB^^rL. 
WBMI±t«IS3-h«5*^-4ie*tt7^yl'A ( I ) 

[0 0 IS] <SU^J2) 

<m^i±7 ^ a (ii) >^#^^5-^ : J>y^m.T 

iv 5 - 'j x.xfA- 7 ;l A r ^ 5 _tl 
#3 8 j (OT^S-^A^ft, ^;B*^ y*it¥X 
r T4 LX- 6 0 5 j fc. [5]ttM^ 

r k W4 0 j h5rHiJt5 : 1 OlteT8!-&LfcJB* 

. ^7 h'r z-r-zmm Lxtmrneommmfiu 

±0.5 g. ' m 2 b%Z>±o (CfWi L . MIE 
r^< ^;l- S-TL#38j WJilf;L7 4 /lABB(c 

1 ) zmz« 

[0019] (mams) 

<jfi*ttfii»^- h ( 1 ) >M3ttt7 ( 1 ) cr& 

mmmmmwiz^ mm ftmtm^mm r s k - 1 - e 
1 j 1 0 oge. mnmmmm tl-4 5j 1 . sm. a 
X V^GJM&Mtmmt^- ? > r r - 2 0 j 1 0 aw» & & 

O^ffcfeP 3 5 g/rn 2 5-4 J; 3 L . mMkW. 

•fe uitS*? 'j ixf;mi7^ ^— r sp — pet— 0 
1 - 1 0 0 B j SriAOiMrtL ig3t'l±7 -f ;U ( I ) o 

frfflt«i»^2-iS(t3tie^ttfi&*^-h ( 1 ) 

tz, 

[0020] (mmm4) 

<3mm&mis-h (in >nj£W3-ci#4»ix7tifi^ 

tttt*>—h (I)O. tt*SW^^*t)tBi:«R**(BI 

<oBoc B**-nM vxmttm r K P - 1 0 7 9 j 1 

0 0^feJ;^'|5]aK^^| rcK-i 0 1 j 2&frt>% 

&^w&&8foi^ u—)vzi—?— zmmtx^ mm% 
comtt&tf 1 5 g/rn 2 1 j; ^ (cm^s l . mmk 

(ft) R3t»Jif J zcxT-tvMffiy-l -T- r 7 r >f ye- 
;l-2 00j S-ftSO^-frT. mt\±?OVA ( l)COm 

mzvmxim&mfti&mf&iti'-b < 1 1 > ^# 

[0 02 1 ] (HJfi^j5) 

<j63tttfii*y- N (III) >*«7^AA>L T3S 
7ctt7^/l-A (II) £««BUfcja*Mi, HJt«34J«J: 
^'4 > [h]«(c LT. ^ >V£.cr>Krmt fpmmiz^m 
WmmZ^-thfeytfey ova (II) oSBntfiS^j 

«2-fS(t^il7ttt^#>'-h (III) 

[0 02 2] (itWJl) 

<it^tt7^;PA din >mmmixmtzimz}- 
bmtttiM&mBMy 4 tVAzmftfey ova < i i 

1 ) tltz. 

[002 3] (mcM2) 

<mm.y <iva ( 1 v) > r^^. s _ TL#38j 
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2ril7t147 4)VJ± ( ] V) t I ft, mtm lte^l* 2 V 
ntc&%&7 4 ( I ) is XX/ (II), fc^trtcit 

mmi&&if2zfie%&7 < h-j» < i i i > t>j:tf ( i 

V) iJBSWPi:. b y*-;wm&MM t ft* 

rv-520-SRj *l£fBU 3 0 0--80 0 nmcn 

m%m tc is It & * jfiWP^ft * (1 Sr jjc* ft: , b y * ~)V 

m i 



7-4 h^-K-y ;X8W • AAA j _B~ 1 0 c m^Oj&fc 
7 * >L A «r S # . S ^ic J; o T b y * -/L of* Sr |fc ,1 
ft , »5E<7JMm*r»l tSrT. 
[0024] 

imi ] 















(I) 


(II) 


(III) 


( I V .) 




0 . 0 3 > 


0. 1 > 


1 . 0 


0. 6 


t*> '/ft— ./KO|§C 


0 


0 


1 0 


5 0 < 



[0025] 

- h L ft r < X TU A JWHRSHcti v >T 
Wctfitc < . ^^HffiiO 3 > 1- ? x b $ it & £ o 



[HI] Mt4Mffi««> - h &mm IT . j&ftx < x 

[H2 ] immmf&m>- b zmm lt . «h&t < x 

[13] IjtttBittty- h £f£ffl LT . iaAHSf < 

[«^<?>tPJ] 

1 £f* 

2 jlBJfflflgVs^/l 

3 #SbbStf' 

4 am 

5 m%Atmm^>-b 



imi ] 



[02] 




[03] 





m2 



tcuo 
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